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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the rare earth metal and/or its compound list as a catalyst in preparation of the 
aliphatic series oligo carbonate polyol according [ this invention ] to the ester exchange reaction of 
organic carbonate and aliphatic series polyol - the [ of Mendeleev's element periodic table ] - it is 
related with use of an HI group metal and/or its compound. 
[0002] 

[Description of the Prior Art] Oligo carbonate polyol is an important reserve product in preparation of 
plastic material, a coating, and adhesives. This reacts with isocyanate, epoxide (annular) ester, an acid, 
or an acid anhydride (the Germany patent application public presentation A-No. 1955902 specification, 
the Europe patent application public presentation A-No. 0343572 specification). Generally this A 
phosgene (for example, the Germany patent application public presentation A- 1595446th, the United 
States patent A-No. 4533729 specification), A screw-chloro carbonate (for example, the Germany patent 
application public presentation A-No. 857948 specification), Carbonic acid diaryl (for example, the 
Germany patent application public presentation A-No. 1915908 specification), annular carbonate (for 
example, the Germany patent application public presentation A-No. 2523352 specification --) A U.S. 
Pat. No. 787632 specification, the Germany patent application public presentation A-No. 1495299 
specification, or dialkyl carbonate It may be prepared from aliphatic series polyol by the reaction with 
for example, (the Germany patent application public presentation A-No. 2555805 specification, the 
Europe patent application public presentation A-No. 0343572 specification, and the Europe patent No. 
0533275 specification). 

[0003] When making aryl carbonate, such as diphenyl carbonate, react with aliphatic series polyols, 
such as 1,6-hexanediol, it is well-known that it is possible to attain suitable reaction inversion only by 
removing the alcoholic compound (for example, phenol) emitted during shift of the equilibrium of a 
reaction (for example, the Europe patent application public presentation A-No. 0533275 specification). 
[0004] However, if alkyl carbonate (for example, dimethyl carbonate) is used Alkali metal or alkaline 
earth metal and those oxides, an alkoxide, Ester interchange catalysts, such as a carbonate, a borate, or a 
salt of an organic acid, are used frequently, for example, the United States patent A-No. 2210817 
specification and this No. A-2843567 specification - The Germany patent application public 
presentation A-No. 2523352 specification, this No. A-1495299 specification, the Europe patent 
application public presentation A-No. 0849303 specification, this No. A-0754714 specification, this No. 
A-0533275 specification, an international public presentation^ 97th ] No. 03104 pamphlet. 
[0005] furthermore, tin or an organic tin compound (for example, dibutyl tin, dibutyltin laurate, or 
dibutyl tin oxide (the Germany patent application public presentation A-2523352nd and the Europe 
patent application public presentation A-No. 0364052 specification --)) This No. A-0600 ^ 
specification, this No. A-0343572 specification, Thiyvfo, A=&3^ 

compound Use preferably j ^exampl e, (titanium jgtr a-butyrate, titanium tetraisopro p y late, or a titanium 
^oi^J^M^^ro^^ng t reactiorfcatalyst. (ForTxample, the UnitedStates patent A-No. 2843567 
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specification, the Europe patent application public presentation A-No. 0849303 specification, this No. 
A-0343572 specification, this No. A-0424219 specification, this No. A-0754714 specification) . 
[0006] H owever, an ester exchange reaction catalyst well-known in the field c oncerned for pr eparati on 
of the aliphatic series oligo carbonate polybl by me reaction ofalkyl carbonate and'aliphatic series ~ 
polyol has some disadvantageous profits. 

[0007] For example, when strong bases, such as alkali^eterir^^ metal, or those alkoxides, 

were used and oligomerization arises, it is necessary c t^n£ui£a^ another process process 

(for exampl e, the Euro pe patent application pu blic^ presentation A^No. 0533275 specification). On the 
|\)ther hand, whe£us ingTi compound as a c ^I yst,^specially, the discoloration (yellowing) which is not 
) fejl^ le duri Q^iarage o f the o bt ained nroducLo ri ginates in existence of Ti QH jcg mpound and it, ancf 
a (n (iVyco mpound contained in coincidence, and arises, or arises according to the comple ting 

TOU08] The organic tin compound has been recognized as people's potential carcinogenic substance in 
recent years. Therefore, this is a component which remains in an oligo carbonate polyol by-product and 
which is not desirable, when compounds desirable now, such as dibutyltin oxide or dibutyltin laurate, 
are used as a catalyst. 

[0009] Furthermore, in spite of having used all the catalysts conventionally, they were not able to fall 
reaction temperature. This reaction temperature is usually 150 degrees C - 230 degrees C, in order to 
avoid formation of a by-product like formation of the ether group which may be formed at an elevated 
temperature, or a vinyl group (the Europe patent application public presentation A-No. 0533275 
specification, this No. A-0364052 specification). The end group which is not desirable as for the above 
acts as a chain terminator like [ in the case of the reaction of polyurethane and polyfunctional (Pori) 
isocyanate ] in the polymerization reaction which follows, the network consistency is reduced, and 
properties, such as the solvent-proof nature of a product or acid resistance, are reduced by it (for 
example, the Germany patent application public presentation A-No. 1915908 specification). On the 
other hand, although the quicker ester exchange reaction meant the increment in space / time amount 
yield (fall of container occupancy time amount), and improvement in the economical efficiency 
produced as a result, these were not able to be attained with the catalyst currently used conventionally. 
[0010] 

[Problem(s) to be Solved by the Invention] That is, the purpose of this invention is offering the organic 
carbonate in preparation of aliphatic series oligo carbonate polyol especially dialkyl carbonate, and the 
suitable c atalys t for the ester exchange reaction of aliphatic series polyol. Said catalyst does not show 
the above-mentioned disadvantageous profit from having higher activity. 

[001 1] being surprised ~ the [ of a rare earth metal and/or Mendeleev's element periodic table ] ~ 
organic [ of an III group metal ] and use of an inorganic compound showed that said purpose of this 
invention could be attained. 
[0012] 

[Means for Solving the Problem] the [ therefore, / of the element periodic table of a rare earth metal and 
Mendeleev excluding / this invention / a cerium, a cerium compound, and lanthanum hydroxide ] - it is 
related with the use as an ester exchange reaction catalyst in preparation of the aliphatic series oligo 
carbonate polyol which has the molecular weight 500-5000 from aliphatic series polyol and organic 
carbonate of organic [ of an III group metal ] and/or an inorganic compound, a salt, and a complex. 
[0013] the [ of the rare earth metal excluding / especially this invention / a cerium and/or an element 
periodic table ] - the [ of desirable use of the salt of the organic acid of an III group metal and the rare 
earth metal except a cerium, and/or an element periodic table ] ~ it is related with desirable use of the 
organometallic compound of an III group metal, and/or a complex. 
[0014] 

[Embodiment of the Invention] the [ of the rare earth metal this invention's except a cerium and 
lanthanum hydroxide and Mendeleev's element periodic table ] ~ in use of organic [ of an III group 
metal ] and/or an inorganic compound, a salt, and a complex, the following compounds are used as an 
ester interchange catalyst. 
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- An organic acid and/or the salt of a base, - inorganic acid and/or the salt of a base, - oxide and/or a 
hydroxide, - organometallic compound, - organic, and/or an inorganic compound. 
[0015] In use of this invention, organic [ of the scandium except lanthanum hydroxide, an yttrium, or a 
lanthanum ] and/or an inorganic compound, a salt, and/or a complex are used preferably, according to 
this invention - the [ of a rare earth metal and the element periodic table ] the tris (2, 2, 6, and 6- 
tetramethyl - 3, 5-heptanedionate) and/or the trifluoromethane sulfonate of an III group metal are also 
used preferably. 

[0016] According to this invention, it is also possible to use the mixture of one or more sorts of 
catalysts. 

[0017] The following compounds are mentioned as an example of the catalyst used by this invention. A 
scandium trifluoromethane sulfonate, an yttrium trifluoromethane sulfonate, A lanthanum 
trifluoromethane sulfonate, a praseodymium trifluoromethane sulfonate, A neodymium trifluoromethane 
sulfonate, a promethium trifluoromethane sulfonate, A samarium trifluoromethane sulfonate, an 
europium trifluoromethane sulfonate, A gadolinium trifluoromethane sulfonate, a terbium 
trifluoromethane sulfonate, A dysprosium trifluoromethane sulfonate, a holmium trifluoromethane 
sulfonate, An erbium trifluoromethane sulfonate, a thulium trifluoromethane sulfonate, An ytterbium 
trifluoromethane sulfonate, a lutetium trifluoromethane sulfonate, Scandium acetate, yttrium acetate, 
lanthanum acetate, praseodymium acetate, Neodymium acetate, promethium acetate, samarium acetate, 
europium acetate, Gadolinium acetate, terbium acetate, dysprosium acetate, holmium acetate, Erbium 
acetate, thulium acetate, ytterbium acetate, lutetium acetate, Scandium 2-ethylhexanoate, yttrium 2- 
ethylhexanoate, Lanthanum 2-ethylhexanoate, praseodymium 2-ethylhexanoate, Neodymium 2- 
ethylhexanoate, promethium 2-ethylhexanoate, Samarium 2-ethylhexanoate, europium 2- 
ethylhexanoate, Gadolinium 2-ethylhexanoate, terbium 2-ethylhexanoate, Dysprosium 2-ethylhexanoate, 
holmium 2-ethylhexanoate, Erbium 2-ethylhexanoate, thulium 2-ethylhexanoate, Ytterbium 2- 
ethylhexanoate, lutetium 2-ethylhexanoate, Scandium tris (2, 2, 6, and 6-tetramethyl - 3, 5- 
heptanedionate), Yttrium tris (2, 2, 6, and 6-tetramethyl - 3, 5-heptanedionate), Lanthanum tris (2, 2, 6, 
and 6-tetramethyl - 3, 5-heptanedionate), Praseodymium tris (2, 2, 6, and 6-tetramethyl - 3, 5- 
heptanedionate), Neodymium tris (2, 2, 6, and 6-tetramethyl - 3, 5-heptanedionate), Promethium tris (2, 
2, 6, and 6-tetramethyl - 3, 5-heptanedionate), Samarium tris (2, 2, 6, and 6-tetramethyl - 3, 5- 
heptanedionate), Europium tris (2, 2, 6, and 6-tetramethyl - 3, 5-heptanedionate), Gadolinium tris (2, 2, 
6, and 6-tetramethyl - 3, 5-heptanedionate), Terbium tris (2, 2, 6, and 6-tetramethyl - 3, 5- 
heptanedionate), Dysprosium tris (2, 2, 6, and 6-tetramethyl - 3, 5-heptanedionate), Holmium tris (2, 2, 
6, and 6-tetramethyl - 3, 5-heptanedionate), Erbium tris (2, 2, 6, and 6-tetramethyl - 3, 5- 
heptanedionate), Thulium tris (2, 2, 6, and 6-tetramethyl - 3, 5-heptanedionate), ytterbium tris (2, 2, 6, 
and 6-tetramethyl - 3, 5-heptanedionate), or lutetium tris (2, 2, 6, and 6-tetramethyl - 3, 5- 
heptanedionate). 

[0018] Even if the catalyst used by this invention is used with a solid gestalt, it may be used with a 
solution (for example, gestalt dissolved in one of the starting material). 

[0019] Naturally it is possible not only use of each catalyst used by this invention but to use the mixture 
of two or more sorts of catalysts used by this invention. 

[0020] 0.01 ppm - 10,000 ppm of 0.1 ppm - 5000 ppm of concentration of the catalysts used by this 
invention and/or those mixture are 1 ppm - 1000 ppm especially preferably preferably to the mass of the 
starting material used. 

[0021] 40 degrees C - 250 degrees C of 60 degrees C - 230 degrees C of reaction temperature of the 
ester exchange reaction of the organic carbonate and aliphatic series polyol for preparation of the 
aliphatic series oligo carbonate polyol of molecular weight 500-5000 by use of this invention of a 
catalyst are 80 degrees C - 210 degrees C especially preferably preferably. 
[0022] 
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y t. (2, 2 ,6, 6-r h 7 ^ r/i-3. 5-^7* ? y r- 

hh 7y^yhy7.(2,2,6,6-Th5^f-/P~3.5-^7' 
^yyoTr-h). r7-fe?rv ; Ahy7.(2 > 2.6 > 6-r h7 

* f-;i/-3 , ? y -r- h ) . *;t v a h y 7. (2 . 

2,6,6-xh 7*^-3.5-^5^ >-'>}-:>-- 7*n* 
r^A h y7.(2.2.6,6-r by X^-lV-l.S-^rfyi/* 
i— b ) , If V y -7 A I- y 7. (2, 2, 6, 6-r h 7* r^-3,5 



(4) ^2003-1 92783 

6 

-^r^yiyjj-r-h), x-otr'7Ahyx(2,2,6 ; 6- 

f h7^fyH,5-^yy'tt-(-), ^Kyx>7A 
h yx(2,2,6,6-rh 7* r^3, 5-^7*^ y^r- 
H, f;l^t''7Ahyx(2,2 > 6.6-f by*+)Wi,5-^ 
7^yy^t-h), y"77n>"7AMj7(2,2,6,6-r 

h 7* f-;P-3, ^ y ^r- b ) . 5 >7 a n y 

X(2,2,6,6-fh7-><f/H,5^yy^t-h). 
xyUf »7 A h 'J 7 (2. 2. 6,6-f - b 7* 5-^7? y 

; J*i—b), v y -7 A h y X (2 , 2, 6. 6-r b 7 > 
10 S.^T-^y^r-h), •yr;Pt''7Ahy7(2 > 2 > 
6, 6-r h 7 * r;i~3, 5A7^yy^t- F ) £ tdifrr 
r ^ A h y x (2, 2, 6, 6-r h 7* r;l~3. 5-^7^ y 

7— h). 

[0018] *l6BBT'®ffl$iil.tt«{i, BflsO»®-C' 

[0019] *wnx'mmztLim*cDM!&<?)m<7)A. 
tch-f. *w8X'mm$ixh2mmL<Dmt<r)&i!>mz 
m^?>zti>%mmxfo&> 

20 [0020] *%.WX'®mZtlhm&Sit//£tzte* 

h^<r>m.^cr>mmi. mzti&mm)«cr>nmztt 

IX. 0. 01ppm~10.000ppm,iifiL< 
JiO. lppm-5000ppm. mzmKtelP 
pm~l 0 OOppmtW, 

[0021] tmnxftwommzi: o , ^r»5 o o 
- 5 o o o <?>mffim* y *- h x y *-)v<m 

SO^cO, *ffl^-^^-hi:lll!Ste^y^-/^x 
Xr;l-^RJECORJCia*(i. 4 0°C~2 5 0°C, 
L.<l±6 0'O~2 3 0'C. #{C»^L<{±8 0'C~2 1 
30 0°CT$>l> 0 

[0022] b b IX . T 'J T/l- 

*TC*4 (K^^tHIS^^A-0534454^BflW#, |S) 
^A-0599287^-Bfl$ffl*, PIS A-3445552^ffl§ ) . 
EWMtLTfi. ^Kiy7xx;k (DPC) s pmis* 
^r)V (DMC ) , fimV^lV (DEC) . Xf-l^y* 

[0023] My'7izjy, ^gt^r^fci^K 
40 y'lf^*5fj L<ffiffl$il|,„ ^^7xX;H3j:Uf 

[0024] js^wjiogssHc j; o . mm* y ^ 

hOxxr/P^RJE^yxORJiE/N-hr-i: LT. 
OHttg«2tLh2r*tl> (1®. 28Ufcfc*i3«tf)) 
^SSSC2~2 5^ (M, UK. 7>ft. *4M», SfifO^ 

[0025] mf bti&mit. ifyy^y i, 

3-7ntl/y/ij3-;k U^'^y^-^. 1,4-7* 

50 ^y^jf-zk l^-^dfryy*^-^. 2-if*AJf 
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[00 26]*#fl(cJ:fitf, OHtffiffi 
2&±m-t& (IS, 2R*fc[i3««>» S 

-tv^-;uoftaffl*i, lie-;? 7-07? h^t h 

[0027] ftSMc, 8*«mE;K'J:*-/U0«£ft£ 
[0 0 28] tft U>fc<0fc LTH. OHti6«2JiU: 

i m* !t«±2«0/-K 'j ;t-/i^w£>as . l 
ototLTti, oHf^fiii2jii±^^L. mm<r>. 

[0029] MHl044BmoflUI(c J: 4 

h i: isfflfli^ u *->wm<7)3iXTJi>3itmm± . 1 o 

- 3 ~ 1 0 3 b a r *"W>*»ET\ $E£*:JiKflET 
[00 30] 

[3ot«] sas«i 
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^) iB^lfctfy*-/MW;ttfs 1.6-^-9" 

{C, MyJff^ (3.06g) fcl-A.df-9-y-;l/ (6.94 
g) Ot/Htl : 2*20mL£EEMWf5^S«*T-^ 
* (5.7X10- 6 tttlZtl 
m& l . # Jii □ * *t»^»rf AOBBt (septui) 

s-8 oxr?6BSHWH* i%wt>mkLtz. mmx"<%& 

^fcif) kfflSJtKL-C. 381 ICS*. 
1 0 0 3 1 ] $ 1 «K *«BBTffifflS#l4«JKoa«?li 

[0032] § L 

[*1 1 



No. 


ftfe IS 








1 




4.0 


0.1 


4.1 


2 




5.1 


02 


53 


3 




3.4 


0.1 


3.5 


4 




1.9 


0.0 


1.9 


5 




2.1 


0.1 


22 


6 




0.7 


0.0 


0.7 


7 




13.5 


1.5 


15.0 


8 




6.5 


0.3 


6.8 


9 




8.8 


0.7 


9.5 


! io 




4.5 


0.1 


4.6 


n 




5.4 


0.2 


5.6 


12 




10.9 


1.0 


11.9 


13 




11.2 


0.8 


12.0 


14 




112 


LI 


12.3 ; 



[«2] 
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(6) mm2 0 0 3-1 9 2 783 

9 1 0 



15 




10.4 


0.6 


U.l 


16 




12.9 


1.5 


14.4 


17 


t^'J9Z;(dpm)3 


20.4 


3.5 


23.9 


18 




11.4 


LI 


12.5 | 


19 




17.7 


Z2 


19.9 


20 




! 12.5 


1.3 


13.8 


21 




20.6 


3,4 


24.0 


22 




14.1 


1.8 


15.9 


23 




24.5 


6.0 


30.5 


24 




16.3 


' 2.6 


18.9 


25 


i/73rDv07 A (dpm)3 


26.0 


8.0 


34.0 


26 




17.0 


2.9 


19.9 


27 


*Ji^z*(dpm), 


25.4 


7.3 


32.7 


28 




14.8 


2.0 


16.8 



[«3] 



29 




27.0 


11.0 


38.0 


30 




15.9 


2.4 


18.3 


31 




25.8 


7.7 


33.5 


32 




20,1 


4.5 


24.6 


33 




26.8 


11.3 


38.1 


34 


ju^9 uvm-v 


13.6 


1.5 


15.1 



i—himi. ZIX l"(d P m) 3 j (±, HJX(2,2, 
[00 331 *1 <B» 5 i. 0 IZ. *%W~C 30 

iaMrUflKlTV**. ,1*114. Wc. #±«&Jg, -f-y 

tf-f-K MlX(2.2,6,6-r h5^^-;u-3,5-^r^y 
^t-h)*3tli2-xf-;P^Hfyx-b) £f£J8L 

(OO341HSS0l|2 

*»^>BSIStt^'j rf*-**- b«r>iB8<ofc» 

osM&ft£i&s-t&£#>fc. mwj^i-^ (4.i5g) 

fcl,6-^^y^-/U (5.85g) £20mLE5£$*#7 
X®»+"C-je* (5.7X10- 6 qfc/U) <7)|4^ («2# 
S3) fc**i<efifi£U #A#{BP£*tf39*:W.tf>Pl* 



* U att - h it*-)Vtm t>ix&£o IZMIR L 
0 'C-C 6 BflBHW Lfc#£ ;W* Lfc . L£ 

[00351 fflv^cx^r^^RJtBW^a*cOSlJg 

D7h/77^ fit i OS* Lfc . *mT 

[00361 *24". *»HrttfflSftS««E<oaHRIi 

[003711 2 

[*4 3 
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1 1 


(7) 


1#1J2 0 0 3 
1 2 


tt& No. 






1 




4.8 


3 




3.3 


4 




1.6 


5 




4.5 


6 




1.3 


7 




15.3 


! 8 


h 'J 0 A 2 ~x * Jj, ^ 4 +> >x - h 


5.4 


! 9 




12.2 


10 




11. 1 


25 


i/^7a->OA(dpm) 3 


18.6 


27 


*a^7A (dpm>3 


20.2 


29 




41.1 


32 




46.3 


33 




29.5 



-J--h£#tU *LT r(dpm) 3 j ti. MI.X(2,2, 

[0038] ±ie*ssti. *%>wx'mztimmcDi£ 
vh»*j**Mi?>?y<7>irm&mR.&to. infect 

/I/*-?— K h (2. 2, 6. 5* ^^3,5-^7'^ 



30 



[0039] 

immm] lot, *i6WTfiw$<is«ai*fflv» 



(72)|gHH# ^ ij X h 7 ■ h 9- 

4 '7*'7>/W23# 

7-hA*y;v /l^X KM f*13# 



F?-A(##) 4J029 AA09 AB05 AC04 AD10 AE01 
AE11 BA02 BA03 BA04 BA05 
BA09 BB13A HC04A JA201 
JB171 JC371 JF261 JF271 
JF281 KD02 KE02 
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